In planta induced genes of Puccinia triticina.
SUMMARY Wheat leaf rust disease, caused by the biotrophic fungus Puccinia triticina, is a result of complex interactions requiring the coordinated activities of the two organisms involved. In an effort to understand the molecular basis of wheat-rust interactions, we isolated and characterized cDNA corresponding to in planta induced fungal genes (PIGs) from susceptible wheat leaves infected with P. triticina by using suppression subtractive hybridization to construct a cDNA library. 350 clones were sequenced, of which 104 were unique. Forty-four cDNA clones encode ribosomal proteins, comprising the single largest category of clones isolated. Twenty-five of these ribosomal protein genes are likely to be of fungal origin, as was suggested by sequence homology. Hybridization of 56 selected non-ribosomal protein clones to rust germling cDNA or genomic DNA probes showed that at least 44 were of fungal origin, demonstrating that the library was highly enriched for fungal cDNA. Differential expression analysis identified 26 non-ribosomal protein genes that were induced in rust-infected leaves. At least 21 of the induced genes were from the rust fungus, indicating that the majority of the induced genes were rust PIGs that are likely to play a role in parasitism. Some of the induced genes share homology to known PIGs or virulence genes in other fungi, suggesting similarities in parasitism among different fungi. Eight clones correspond to novel PIGs that have not been reported in any organism. This paper reports, for the first time, the isolation of P. triticina PIGs and discusses the use of total rust genomic DNA to identify the source of genes.